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Oases containing valuable substances. Hka mineral gas or synthesis gas, contain, among 
other dungs, acid-forming impurities like CO, H,S, COS, CS 2 and/or mercaptane and 

not only make reduction of sulphur discharge compulsory, but also C0 2 -shares, wb.ch 
m oreover reduce the calorific values. Impurities could temtheformof damagmg 
cara.yst poisons and could cause corrosions and more. In order to .move hydrogen 
sulphides, one can use chemical absorption agents, like ethane., amine, alkah-salt 
solutions among other things, or also use physical absorption agents, like, e.g. selexol, 
propylene carbonate, methanol and other substances, whereby with the help of phys.cal 
absorption agents, sulphur components can be removed. 

By choice and application of selective absorption application agents, one can already 
achieve quite a good selectivity of removal of hydrogen sulphide and organic sulphur 
compounds with respect to carbon dioxide. As selectively effective absorption agents, 
chemically effectively absorption agents like selective amines, as well as also physical 
absorption agents like selexol, pursiol, genosorb or morphysorb are used. This selectmty 
is however not adequate, ifaparttcularlyunfavourablemioofhydrogensulph.de and 

organic sulphur compounds and carbon dioxide in the gas being used leads to a sour gas 
wKh such a low content of sulphur components, that the sour gas can no longer be treated 
in a Claus-plant 
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The chemical absorption agents and their application ate described in the document US-4 
1 12 05 1 (Sartori et. al.). In contrast to these chemioally active solvent using methods, 
this invention is directed particularly at chemically not-active absorption agents, on the 
one hand, to gain C0 2 which is as pure as possible, as valuable substance and, on the 
other hand, with sour gas or gas for application in a Claus-p recess, and also take 
advantage of a quality characteristic required there. Generally the sour gas coming from 
the absorption agent regeneration is further processed in a Claus-pl&nt to sulphur. 
Thereby the carbon dioxide contained in the sour gas works in a disadvantageous manner 
on the Claus-process, because carbon dioxide as ballast substance increases the process 
gas flow in the Claus-plant, which would make a corresponding increase in the plant 
capacity necessary. Moreover, a Claus-plant with a sour gas that contains less than 10% 
by volume of H 2 S cannot be operated technically in a cost-*ffective manner. 

Therefore, in order to process such a "weak" sour gas in a Claus-plant, additional 
measures are necessary. Generally, the concentration of sulphur components takes place, 
in that the sulphur components contained in the low-concentrated sour gas are removed 
once again with the help of a second absorption column, after eventual additional 
compression with regenerated absorption solution, whereby on account of the already 
better ratios of hydrogen sulphide and organic sulphur compounds with respect to the 
carbon dioxide in the sour gas from the first absorption step, a correspondingly higher 
concentration of sulphur components in the sour gas of the second absorption stage Is 
achieved. This process however requires very high energy consumption and investment 
costs, as the total sour gas flow from the first absorption stage has to first be brought to 
the required pressure. 



Other possibilities of treating sour gases which have a low content of sulphur component, 
like sulphur extraction through direct-oxidative processes or generation of sulphuric acid 
etc., lead to large process gas quantity flow and hence also to huge process plants. 

The patent document US-5 240 476 (Hegarty) refers to the co-absorption In connection 
with combustion gas purificaiion in a power plant working on the basis of coal 
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gasification with combined gas and steam turbines. For regeneration of the loaded 
washing solution, the pressure is released to almost surrounding pressure, whereby a first 
portion of the CO* washed out through co-absorption gets gased out and is fed back inLo 
the crude gas. The remaining CO2 is removed by stripping off the remaining, still part- 
loaded washing solution mainly containing nitrogen-containing gas. Thereafter, in a 
subsequent step, it is released to almost surrounding pressure. In a stripping column 
heated with the help of a sump boiler, the hydrogen sulphide remaining in it is separated 
from it and given as raw material to a Claus-planL 

In the method mentioned in the patent document US-5 240 476 (Hegarty), the waste 
nitrogen occurring during air disintegration is used for separating the C0 2 from the 
activated washing solution. Therefore, this method is restricted in its application to the 
immediate field of coal gasification operated with the help of partial oxidation, and hence 
not suitable for purification of crude mineral gas; analogous also for synthesis gas 
without N2, Moreover the crude gas introduced with a lot of apparatus complication is 
individually treated with solution in two individual steps in absorption columns 
connected in series. 

For the purely technological aspect, as far as patent literature is concerned, please also 
refer to the documents EP-0 033 029- A 1 or the corresponding documents US-4 242 108. 
EP-1 004 344 or the corresponding document PE-198 54 353 Al, the document EP-0 
520 3 16 Al, the document USA 49S 91 1 , with a large quantity of C0 2 in the gas 3 only to 
mention a few examples. 



Another generic method is known from the document DE 32 22 382-C2, in which the gas 
to be purified is first led through a first absorber and then brought in contact there with a 
completely regenerated solvent. The charged solvent is fed through a heater to a flash 
boiler and the gases released there are fed to a second absorber, where they are again 
brought in contact with the completely regenerated solvent However, this way only the 
Ctaus-gas with 33% by volume of H2S is achieved, as described in more details below. 
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into the first absorption stage. 
jubMn.ee 19 ufltatotan, to SO to 200°C. 

„« ^ in . low ^» wh-by *. «uh g» i» M 1 to ft. ~o«o 

L^on coh™. .k»g wift ft. fU* ~ «- *. ** «* *• MP ° f * 
JL ; - w%-» ft. aba^o. » M on to*, ft. low h* 

is guided on to the heed of the desorption column- 

Absorption agent flows of the main cycle or particle, flashed at lowered pressure, are 
de-stressed in the desorption column, where at the sump column, by means of *r, P pu.g 
with the help of stripping vapour or snipping gas, the almost sour gas-free, regenerated 
absorption agent flow takes place. In this case, as per the invention, at the head of the 
desorption column, a concentrated sour gas fraction with the desired high content of 
hydrogen sulphide and organic sulphur compound can be obtained. The sour gas flow 
exiting at the head of the desorption column is again cooled with the help of a condenser 
to recover absorption agent. 

Similarly, for recovery of the absorption agent, also the flash gas of the low pressure 
container is cooled by a cooler, before the flash gas is led to the flash gas compressor. 
The almost pure carbon dioxide obtained at the head of the second absorption column at 
increased pressure can either be used in the process again or extracted as commercial 
product, or be used for purposes of re-injection into mineral gas and mineral oil fields, on 
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. , ^details and features of the inventions be obtained on the basis of 
Further advantages, details ana wu The following are 

(11 . f oUowi»i^».»«««-* eteiSOr * e ** WroSS - 
shown: 

invention; 

Fig.2 A conventional plant diagram with the same reference signs. 

■ »• —a flows are denoted by the numbers 1 to 30. 

In the diagram, all pipelines and process Hows btc ocnuu*. j 

whereas an plant parts used carry the reference numbers 41 ff. 

The plant shown in fig. 1 initially shows a first absorption column denoted by 41, shown 
on the left side of the diagram, which is fed with mineral gas or synthesis gas through the 
pipeline 1 . which flows through the absorption column from bottom to top, and leaves at 
uTtopaspurifiedgasthroughapipelineZ. hereby the feed gas 1 is guided to the sump 
of the absorption column. The sour gas components contained in the gas are removed m 
the counter^ by the solution 14 released and regenerated in the head of the absorpnon 
column 41, whereby the substance exchange element contained in the absorption column 
takes care of the necessary substance transmission. 

The absorption agent (pipeline 3), drawn out of the sump of the absorption column 41 
and charged with sour gas, is led to a recycle gas flash container 42, de-stressed there and 
returned back into the sump of the absorption column 41 in the cycle by means of a 
recycle gas compressor 43 and the pipeline 4, particularly when one is supposed to regam 
the gas substances released m the absorption agent like hydrocarbons, hydrogen or 
carbon monoxide. 

In the further stage of the process, the solution leaving the recycle gas flash container 42 
i5 guided to a first heat exchanger 44 through a pipeline 5 and pre-heated there, then 
conducted through the pipeline 6 to the additional heat exchanger 46 for further heating, 
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andftomthere guided to a high pressure Hash container 47. T*e gaa phase gc«*g 
leased in the high pressure flash is guided through the pipeline 8 to a ^48. wh,.e 
fceresultingcondensstei^^ 

50 foreseen in the process; here, for increasing the selectivity for hydrogen S u,ph,de and 
organic sulphur compounds, apart from the high pr«*«* coatainer 47 ' * '° W 
pressure flash container 56 is also built into the pipe line path 20, 25. 

The flash gas leaving the cooler 4* out of the pipelines 9 and 23 is fed to the sump of 
second absorption column 49. In the counter-flow, the absorption agent regenerated as 
part-flow is fed to the head of the second absorption column 49 through the pipehncs 15, 
16 17 which is guided from the sump of the desotption column SO through the heat 
exchangers 52 and 54. Through the pipe line 1 0, pure COi leaves the second absorption 
column 49 at the head as valuable substance. The enriched absorption agent occurrmg 
there in the column 49 is released through the pipeline 18 for further increasing the 
selectivity of hydrogen sulphide and organic sulphur compounds in a flash container 55, 
whereby the absorption agent is forwarded as part-flow 26 through a heat exchanger 52 
and the pipeline 27 to the head of the desorption column 50. 

The second part-flow of the absorption agent leaving the desorber 50 is led through the 
pipeline 12 to the heat exchanger 44, mentioned above, of the solvent flow leaving flash 
container 42. After passing through the heat exchanger 44. the regenerated absorption 
agent is passed through the pipe line 13,14, cooled by the cooler 60 and fed to the head 
of the absorption column 41. 

Through te«onuection of various plant parts as per the invention, the objective of the 
invention is achieved particularly in a favourable manner, namely by removal of sour gas 
components with the help of absorption, i.e. the hydrogen sulphides and organic sulphur 
compounds being treated as effectively as possible, In order to achieve a Claus-gas rich in 
HzS, Which leaves the plant system and is denoted by the arrow 29, whereby 
simultaneously almost pure CO, can be obtained as valuable substance. It is thereby 
possible, as foreseen by the invention, to pre-heat the absorption agent at an increased 
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pressure in the heat exchanger 44 with the help of the hot generated solution 12 coming 
from the desoiption column 50, whereby the pressure value between the pressure of the 
absorption column 41 and the pressure of the desorptjon column 50 is adjusted. 

Fig. 2 shows a conventional plant diagram for simplifying the following comparison, 
whereby the same plant parts have the same reference numbers mentioned here. The 
example described here does not contain any recycle gas flash stage 42 and similarly no 
recycle gas compressor 43. As example, a gas with a flow quantity of 1 0000 kmol/hr is 
taken, having the following composition: 

COj with 201 kmol/hr., H 2 with 66 kmo|/hr., N 2 with 15 kmol/hr., CH 4 with 29 kmol/hr., 
C0 2 with 3572 kmol/hr., H*S with 100 kmol/hr. and 17.5 kmol/hr. water vapour. The 
flows obtained for this example for the method as per the invention are listed in the 
following table 1; 



Table 

Gas Quantity 
Flow 



HaS C0 2 Temperature Pressure 



Absorption Agent 
Volume Flow 



Flow-No. 

(For figures, see original table) 

Table 2: 

Calculated counter-example of a typical absorbcr/desorber circuit as per fig. 2 

Gas Quantity H 2 S C0 2 Temperature Pressure Absorption Agent 

Flow Volume Flow 

Flow-No, 



(For figures, see original table) 
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As one on see to™ *e •>*"* "° „™ o dCtaw-«u«li<y»f« 0%b »'" >lu °" 

1:26). According to the state-ot ciaus-plant has to be 

u «fM,<; is achieved, which leads to the lici, mai m 
33% by volume of H 2 S is acmeveo, method M 

**p* in a sightly more complicated manner than m the cas 

per the invention- 
Claus-pUnt. 

To sum up, one can eonc.ud. t« «. coined effce, of to element mentioned in She 
^ fc fU* M. 47, 56, second absorption coh-n 4, and, in . emended v-,o„, 
ft. *. of the fU* container 55, result* in surprising* hi* selectivity. w„,ch tods so . 
Claus-gas of approx. 60% by volume of H 2 S . 

U« of the flash container 55, which normally in physical absorption processes serves as 
so called recycled gas flash container for the purpose of recovering co-absorbing valuable 
substance components like hydrogen sulphides in mineral gas washes or CO or Hj, in 
case of synthesis gas generation, on account of flashing the run-out flow 18 effects a 
significant increase in H 2 S o/ COj.select.vity. 
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